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Purpose: To developalgorithmsthat can track the invisible lung tumors by trackingrelevantanatomicfeaturesin the fluoroscopic
images basedprinciplecomponentanalysis (PCA) andregression analysis.

Method and Materials: For each patient15 seconds of fluoroscopic imagesweretakenbefore treatmentandused as training dataset.
A few regions-of-interest(ROIs) weremanually selectedin the first imageframethat may containanatomicfeaturescorrelatedwith
tumor motion. PCA was applied to reducethedimensionality of eachROI to 3. Tumorpositionsweremanuallymarkedby an expert
observer in all training images.Regression methodswere applied to build the correlationsbetweenthe tumor positionandthe PCA-
processed ROIs. Thenthe correlationswereusedto predictthe tumor positionsin the testingimages.Four regression methodswere
considered: 1-degreeand 2-degreelinear regression, artificial neural network (ANN), and supportvector machine(SVM). Their
accuracy was assessedby comparing the prediction results with the referencetumor locations manuallydeterminedby the expert
observer.

Results: 12 sequences of fluoroscopic imageshavebeenstudied retrospectively. Results are reportedin termsof meanandvariation
of localization error. Consideringall regressionmethods, themeanlocalizationerrors(MLE) are smallerthan1 mm for most patients
andin theworstcaseis still smaller than2.5 mm. Variationsaresmallerthan1 mm mostof thetime, andthelargestvariationis about
9 mm.1-degreelinearregressionandANN in generalperformbetterthanthe othertwo methods.Theother two methodstendto have
overfittingproblems. 
 
Conclusion: Basedon PCA and regression analysis, we proposed a novel method that can track the invisible lung tumor in
fluoroscopic imagesby trackingcorrelatedanatomic features.Themethodhasanaccuracyof 1mmin mostof casesandsmaller than
3mmin theworstcase.


